ABSTRACT. This paper is devoted to investigating a class of nonlinear singular integral equations with a positive index on a simple closed smooth Jordan curve by the collocation method. Sufficient conditions are given for the convergence of this method in Holder space.
INTRODUCTION.
There is a large literature on nonlinear singular integral equations with Hiibert and Cauchy kernel and on related nonlinear Riemann-Hilbert problems for analytic functions, cf. the monograph by Pogorzelski [9] and the other by Guseinov A. I. and Mukhtarov Kh. Sh. [5] .
As it is well known, linear singular integral equations of Cauchy type have important applications in hydrodynamics and in the theory of elasticity. Also nonlinear singular integral equations of Cauchy type and related nonlinear Riemann-Hilbert problems are encountered in various problems of continuum mechanics. Many important boundary value problems for partial differential equations of elliptic type can be transformed into the generalized Riemann-Hilbert-Poincare problem, cf. Vekua [11] and Mikhlin et al. [6] . Now, Consider a simple closed smooth Jordan curve ? with equation t--t(s), 0<_ s _</', where s-arc coordinate accounts from fixed point and -length ofthe curve. Dentoe by D + and D" the interior and exterior of y respectively and let the origin be 0eD +-Denote by Yo the unit circle with center at the origin and let yo and y be the interior and exterior Of?o respectively. Consider the conformal mappings C(w) from ? onto D" such that C(oo)=o, lim C(w) w-l> 0 and A(w) from y-onto D + such that A(oo)=0.
Consider the following nonlinear singular integral equation (NSIE) (P(y))(t) q'(t, y(t), Bk(t, y())) f(t), 
respectively, where (t.,u,v,) eD,(t.,x,,v.) eDl, t,,x. ey, c are constants, (i=1,2), and (p,(p tn e ,(0,1.
In the works of Gorlov [4] and Musaev [7] , the collocation method is used to find an approximate solution for some classes ofNSIE in the Holder space I-Iu(y (0<ct<l).
In the works of Saleh et al. [10] , the N$IE (l.l) with positive index (.>0) is solved by the Newton Kantorovich method in the subspace: q)(y)={yHq)(y); ,xm-ly(x)dx:0, m=l,} ofthe Holder space H(?).
In the present paper we shall study the application of collocation method to the solution of NSIE (1.1) with a positive index in Holder space I-I(?).
For this purpose we have to introduce the following: Llt,ll'lh 1.2,(ee [10] ) Let the functions q(t,u,v) and k(t,x,u) belong to I-Iq,,,(D) and I-,q,,(D) respectively, then the operator P(y) has Frechet derivative at any point yeI-I(y) and its derivative has the form:
(P'(y)h)(t) W(t,y(t),Bk(t; ,y( )))h(t)+W(t,y(t),Bk(t,.,y(.)))B(k', (t, ,y()) h(t)) (1. The derivative P'(y) in (1.4) can be written in the form"
where; a(y,t) T (t,yo(t),Bk(t, ,Yo(.))), b(y,t)= T (t,yo(t),Bk(t,.,yo(.))) k(t,t,yo(t)) c(y,t) q, (t,yo(t),Bk(t,.,yo())) and k (t,,yo (x))-k (t,t,yo (t)) H(t,z,y(z)) :-t for some initial value Yo Hgo(y), where, the ction denotes to the partial derivative of the ction (t, u, v th respect to u From conditions (1.2), (I.3) and Muselishvifi [8] , see also [5] , the follhg lemma is alid Ily" _y,[ respectively, 0, 2(n X ), where rl (i-n,-.., l-g-l,10, qn-g) e E U=(Uo U2(n-x)) E 2).
Introducing the operator
(1) . (2) Pn (rl) (P-n+,n () Pn-x,n (q)); Ego Ego where Pj,, (rl) (tj,y,,x (rl,ta),Bk(t,.,yn, (q,.))), j =-n+z n-x Moreover the function yo , (7) 
P (x)h (P_'a.n(x)h P_'z_l.n(x)h,P.n(x)h P,_z..(x)h)
where h (h_.,...,h_z_.ho,...,h_) E and Po(x)h q (t,y.x(x,t),Bk(t,.,y,.x(x,.)))y.x(h,t)+ q, (t,y.z(x,t),Bk(t,.,y.z(x,.)))B(k' (t,.,y.z(x,.))y.x(h,z)), PROOF. From Gakhov [3] and [5, 8] Lh Eh + Gh q (2.9) Moreover, E is linear and G is completely continuous from f2o (y)into l-(y). Denote by Xn,x={h n,x h+.x h.x to be the (2(n-)+l)-dimensional subspace of the space fo(y) where h x -x-' Zk=_n 3
Let P.,x be the projection operator into the set of interpolation pol3momials ofdegree n-X; with respect to the collocation points t, j 0,2(n-X),then the system (2.8) can be written in X,,x as a linear operator La.z, hn.z E,.zh,a, +G..h,,.z q,. (2.11 where E.,xh, x P,xEh.,x, G.,xh, x P,xGh.,x and q.x P..xq Now, we determine the difference: Lb., x L.,x.h., x X., x in Ho(7 from (2.9)-(2. 1) we nwhere y* el2,0 () is the unique solution of(2.7). Now, consider the operator Since for arbitra n (n,,, X), ere es e bonded ear reverse operator L :E E then om (2.19 ) by Banach theorem it foows at ere es n m(no,x)hthat for bitra n n e ear opermor P has bonded verse, m is e SL (2.5) has e iue ) j 0,2(n-Z). 
